mmm 

^^(D^WiTitle of the invention) 

(TEMPERATURE ADJUSTMENT DEVICE AND LASER MODULE) 



|^^0^:p;(Background of the invention) 

S :5^^(Field of the invention) 

;t-- K (LD) 

•So 



Mi^S^(Related art) 

S5^^#fii#fa (Dense Wavelength Division Multiplexing) (CjoV'''C, fs 

(LD) icfi. (i) 

<. J-O. (i i) 

So (ld) (cjt, 

Lfc^# (i) (i i) «fcLfcJiT% Mfc, 3tM^O^SS^fcStQlal^^c*5V^ 

r^fb:$-frs:it;is-t'#sr ±mxtz^W (i) ^^m-TS 

LD<0^iatbT^ DFB-LD (Distributed Feedback- Laser diode) , 
DBR— LD (Distribute-Bragg Reflector LD) ^cD^je;0^^l''*^tT/'CV''So -t 
^Lfc^# (i i) LD(D 

ifi^^^J^-rs r (Cct <9 ^SS^®J®-rs;^&;^53|^ft^tLTv^So 

(DWDM) (C:}qV'T(±. — #:(7)7”!) V hS^glc: lo 

ilii^H^^LTV'So fip-^. 2 5 6 DWDM {1. 2 5 6 ]) ^ 

tbSo 2owm'^xh’o. 

±tCioU S»]f^i^liE^^^ $ ttSo 

^^(7)is^-ytm ^ ^ 0j?t ic-r s /c ^ ic , 
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ft 5 0°C;6^p5 0°C0^1SF^"e^J^$tlSo ~Mt LT^ LD o'Cfd^J^ 

01 1 {C:J5V'‘'C. 7 0°C, l^— 

KcOM^;6' O'Cir'f'-So /l^ 1 OOK 

1 0 2 5 (c, 

-r K 1 0 1 , I — 1^=^rir VT 1 0 4 10 8 

0 3(^_h;K(-^*c$tLTV'-So l^—^^^^—h^lOKDU 

^t^0°C(Dt^. ^^^10 2, y T 1 0 4 0'C:Sfc(i^tt{C3£ 

-:fjX\ m^i0 7/)>ib. ±aiU^cf^ip$n> 

^<Dm g CT V 'fCo 

yH 0 0(7)4' 

ti^SticT)^ 1>(7), jo it/, i-'“1fi$^'l';4'- K^(7)®yj^#^ 

l&-rSl74-V^in'-t-Sfia^#(Ci y^C^o M;tfi, l^^ai OmmX 2 Om 
mX 6mm^^(7)ff^{c:joV^Tfi, :i(7)f|}i(7)^j^tL{i, mW IW ^^(7) 

ti*!^ Q t I — i/y-r ;4“- K(7)|gi*i^^®^'^^^v?^— /KDi^j!aS;K{RiJ(c#»j$ 
-frsfce^fc, myi^i£'^s.t-rSo ^ijb\ ■sr'^^^*^^^(7)^t-^^M(cjov>Tfi, 
ytttsyifl 20mW @ST'$>tlfiiV'(7)-C, 1/— K<7)^f^i(ii^><r0. 

IW 



/Hi, l/—1f 4-— K(7)|g^ (i^><rO. IW) 

^#ifti“Sfci6<t)®y)C7);^(7)#t#.&{CioTU— :t~ K(7)?a^^ 0 
yttisr bv^o n^{i, ^—¥<D%mm\zL-m^ 

/cCV'(7)T\ #< (7)«yj^m»L-cv'/co 



y-V-r;t-- K<7)M^0°C, O°C^(7)j^LV'^f4^^bTIft0J 

7HT)iijf^^^^#;ttLfi, #<(7)#-^, 
K(7)?fi^{i, M#:<7)jfi^i y{SV'^^-es>y , ^^(7)^:i^fetL, -< 
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-5 y ^ ;^-— K^'^ 5 / #58^ 5 — 235489-^ 

^M¥5 - 2 3 5 4 8 9 U — 
4';^-— i^{c ct5 <ir. /p (TEC) 

(LD) =arir/>'^ 

^^^^^$nTV^-5o =3f-ky 

^(Di&V'':^#:^: LT^ df-iry:/^ U :t" h >'^co#-;^:x;^s^V'' t>ti/TV'>-5o C: 
(Dm'h. ^ v^a. — /K^ f-MA-f-S ^tih (Dmi^'^^(Di &\, 5 
fcifC. 

^n^mo ^tiz^oxno mj-. 

WW-'A^hWiW^^^i^ ^'- /\^^(D^(D^W)^^\Wct ^tL^<D^<D^Wi t LT^ 
-r:itizx'^x. rn^(D:)jmi^it^xx^mm\cm^mt)^i&m'r^^t7!)^x 
iktiim:d^{pf£\^^:L ±aibfc^)tT% 

9ii5V'ff;^-efi. 1 0 O^^CD 1 t 

M^mm(7)^^i'im<f£^^ ip-^, 

;45fc5-hKliLfc<}:IIli:.i|:)^®(c:;^^<, — -fW-^^Mco b'—1^ ■=&':/ 2 
5 coffins Jit $tiT4o '0 , r (7)^^ {^43V'T®f$:(^iE;^5rX^^I^ 
J: 5 {-ii^i^i-^^c46(vi{i, 1 0 -i 2 ibrr !) 

'> h/w/s)^T<!r^=e'5o 

ttfi i-—^Xri^zi.—/U(D^ic^u—-X:ff:^ xt?!)^X^ tim 
'a(OsSXh?>o ^^Pp^a<i: LT^ 

L, -y^—y':if:^(Dm^'pf£<i-nit^ EM^«*5>WH-{Cct 
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tlX\^^tliK K^l'60:#'^(i«jt755«glK^ti-^|WlC-efc6<7)-C% mmi±<Di(k 

^fza. Pi^®S$tbfc^#:;ei^*^^(ciiti}L-C< -Sr cbtcioT 
±iz&b/c)|;»tS^. ^ i:(--r5o 

mm.:^:^K^?>-^xMmmi^^v^j:\^^tmmxh^o x<DXoi^. M^mm 



^ ^ <D ^ e (Summary of the invention) 

i^tX " ^ h(ox'^ Kf , 

^(D^rnmn. 

<Dmm(Dmm(o±^ ^ mw-t^hn.w-^mwt ut 

=S!^o-c. mmzmmzmm.^ti^mmw(Dmmm 

19 (DA^ $ ^ <fc 5 :: ^ t- J: oT. 

:: t i)^X^ xtfi^x^^xt Lfcc 

- v^nm.ir^±.^(Dmi<D^n^nx:i^=L-/v(Dmmmm\^fzmim\z^ m 

1 (DmMi^mxri^si.‘~/i'^mmT^MtiiZ‘^'^xm±^^mt^Mxtz^(D^^ 

2 2 (Dmmif^mxi;^=i.—/\^<Dmm 
mms2iz^^i,^mi(Dmmi^mx'::^a.-ji^(Dmmmms 1 ,i:m2(^^«?^i|] 

2<D^m-^m^(DmmfHtf£^x^Km.MT^ztx\ 

tibbfco 
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(ou^mmmw:<7)m i (Dmmi-is 

M 1 ^ — /i^ t . 

M 1 ^ “-/H-isa ^ tL?a,gi3«s $ ti >5 <b ^ w L . 

Hi 1 (mm^) t 

b. 

d (mW) 

20^Qd/S1^20 

^ <Dm^<Dummm'^m<Dm 2 
H 1 ^ —/U t , 

H 1 V? ^ ~/i-:dmm $ n ^ h 2 <Dmm'^m^ ^ -/i- 1 . 

H 1 v^ ^ —Mcmm $ $ ti -5 <b b . 

1 (mm^) <b 
b. 

2 (mm^) fr^t. 

0 . 02 ^S 1 /S 2 ^ 0 . 2 5<7)BS#.^^:^c-rMi^gSS«T*fc-5„ 

:i(Dmm(Dummwmm(D^ 3 (Dmmi-^. mi<Dmmi::M^. 
huibh 1 . mmmm^^mm^^v 

X ^xo (ciaa $ n 6 s^/6^ b s ^a^Misa^g T' $? o t . 

c (mm^) ,i: b. 

(mm) sc/h-c^s$ 

5 ^ F ^ 2 5 <7)m^^^mtc-rummwmmxh^o 

4 (DMWX. HuIEH 1 

d?)S5 0%iil±^bJ6<5. 
x<D^m<Dm.mmmmm<Dm 5 
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^(Dmmcoummmmm(Dm6(7)mmi-i. mmm i (Dmm^m^':y^—/i'(D 

Qd ti~^t^^ 40 ^Qd /Sc 1^500 (mW/mm^) 

mmxh^o 



(Brief description of the invention) 

0 1 fi. Z(D^P^(D 

0 2 «, t Q (DttiZX'OX 

t d^fz^X$>^o 

0 3fi. z(Dmm(Dummmmm ^iftmxsmx^ 

^3 o 

ms it. mi<Dmmi^mx>^sj.—yi^(Dmmtmmi^(ommA(DitizMi-^m 
^MXj^^i~mx'h^o 

0 6«. mi (Dmmf^m^'^^-/u(Dmmtm2<Dmmi^mx':^s^-yu(Dm 

m7it. mi 
f^^Mti^^i~mxh^o 

0 9 ft, Z(D^P^(DmM0i} 2 (C#-5 l^—lfXiy^—/U(DMlB^^WmX^^o 

01 Ofi. izm?> i-''- 1 fX':^s 2 .^/i^(DMSi^&f^mx$)^o 

01 1 /K75S»f®0'T?&-5o 



(Detailed description of the invention) 

:i t ts^-c# ^&mmmxK7) u— tf 

I^— (FET) 

lx(di^ 

F(^m.mmw^mzt 'oxmmi-‘6o 
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Lx^w-r ^ j: 9 (c t nag $ n ^ s^ ^ 6 m 1 (Dmm^^mx 

-yw t. mi <7)^«J^iP:d5HS:g ^tl^m2 iPzi.-/U 

mi<Dmm^Mx'::^z^-/u(DmmmmM=knm-t^&mmm^s 1 (mm^) t 

L. fiul2li^^js:(7)|§fi*^Q d (mW) 20^Qd/'S1^20 

1 (mm^) m2(DmW/%nxiy=^-/v 

S 2 (mm^) 0. 02^S1/S2^0. 2 

5 (DP#:05^fc $ tiT v^;5 c^-efe 

mt&mi(Dmm'^mx'::^^-/i':dm^(Dmimm^t. 
xmi^x ^xo {-sag $ n ^ ummmmmxh'^ x . 

c (mm") i L. mm. 
(mm) s cXhx^m^ix^ 

5 ^ F ^ 2 5 (Dm^^^mtcxm^m ixtiiX2 

mm.rni(ommninx^j=^~;v(DmmMms 1 1. mumm\^m'r^mu^m 

S q 5 X 1 0-3< S q/S^ 1 <7>M#>^rSfc UTV'6 

(OX^^o 

mux. z(DmPM<D\^—^fxz^::L—/u<Dmit^Mm=t^-f'mxh?)o 

(DFB (Distributed Feedback) ) LD. XtUX. 

(DBR (Distribute -Bragg Reflector)) L D .J : ^ 
K 1 ixm 1 (Dmm'^mxi^z:L-/u 1 1 (Dmm.±i^mm^tiumm 
m^nxioV). mi(Dmmi^^xi;^z^-/ui ux^ibK^t^xmmmm^^i- 

^m 2 _h^c|^a^tlTv^So m i i^xxj^m 2 <Dmm'/^ 

MxV'=L—;v<Dm\ux^.^m‘sSL<Dmm^^x. /n 1 
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J: 0 (c:/£oTV^6o 

Hlt>f^7)^oT^{|iJicmitLfc^{i, U>X'2^m 
LX. tftXr4 y<^(Dmi$^7 IH^'f^;0^oT:fe#J(- 

ttlltLfc^fi. 3t^W^5{c:j;o-C^ i^— !f^-r K 1 cD3t3S^, isXXJ^. 
^ Ltzm'^^M(D^^m^mtii-r^ xtizX'^x. 

}^'i(D^mmMtBfm<Dm^t(D-rtitmm^ti^o 

:i(DXo\^^tii^titztft(D^Mx>-rfiit. Lxm 

- K 1 (in-^^ i <Dmwi^nx:^j a.— ;v 1 1 

m.^(r> I/— 5o 



Lx\^^f^\^^i-frit'h. 5 ^^ib(Dmmin-^ 

m-xh^o L^^L. 1 

-rtt(^ J:VN(D(C^U-C. /VT'fi. 

Xi-i. U'— K 1 

J£ V -e^^b $ ii: ^ ^ o 



-yHc:^oV^T. xi:^s^—/i^mi^(DUm^^8 0°CXh^m'^i^i:>. u— 
-r;r- K<OiaS;6mft:coja^ j; 9 
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U'—fy4 :t'~ /KDS^®^{c^fe#i--5 r 

nmL-fco mh. 

1 t if'y-f Kcoigiftl: Qd<Dlt{CctoTff^jE.,S 7 OX). ^1 (Dift® 

0°CiC^'^l.tz^'^<7)'> ^ ^ '>3 

^ti^fcmX^h^.m’^(Dmi^itqd/^Sl (mW/mm2) ^^bTV^-5o ^tc, 
d(D±pgfH 0 0 OmW,}r/^oTV'''5:d5^ ^coM^it, 

<b O T V '5 . if ^ i^^—/umi!^(D-trW:i3 X 

it, yWcat£iXiZ.Ma:<^±Pg;eiS 10 0 OmWT'fe-5 

;6^P>T'fc5o m2icm^X, u— 

if^-r 

^LTV^So fip-^, rcDM^{;i:joV'T:(i. ^hK, 1^ 

^ tg (c 6 :: ^ (i V ^ ft tL >b . ^ ft MIt mti ^m^vx 

ts<o , m2iz^i.t^m^^h, mh7!}^ftx^iz, u^- 

d (mW) t-T^t^, S^(^®as 1 (mm2) Hi^, 

2 0^Qd/S1^2 0 0 (mW/mm2) f- 1 <b 

^iat, 'p^t\^^m^mtjx, 

mm-t^:Lt:b^x^^. 



XCDXoiZ., ^mW-(D%m^^Qd (mW) <b -f--5 <b # . 1 (m 

m2) 2 0 ^Q d/S 1 ^ 2 0 0 (mW/mm2) fC j; 

F^-e. fiPt>. 

i^(D^mmQ d ;dS 5 0 %a±^ b i?) ^ J: 9 fc^ff $ ntcf^®?^ip^ -/Me 

:^V 'T ft . Bm?^SP^ “-/W;65^»j $ it S ;^-_ 

ip-^. ^^mrnitmm 

)i^^p-=ev?^— /^fe^j^tii2>tf^^*<D5 0%SX±7!)m^i^7!)>h<Dmmxp>^Xo 
^ticX'DX, w t Tb^x^ 

o 
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suie^io^ 

^Qd2 (mW) tv. 2 (m 

m^) ti~^t. Q d 2 <!; S 2 2 0 ^Q d2/S2^ 2 0 OCOP 



5<^T\ 1 tv. 

S q t-^^ t^. 5 

X 1 o-3< s q/s^ 1 ±Mvti\mnxf(D^mw^m^^^o 

^1^. I^— Ktcipg^LTtJ^BJ LTV'§;5S^ 

tf)^X^^, LDM r®#:j ^fcfi 

m3i'±. ^<Dmm<Dm 1 (D^Wi^nxip :^-;v^mm-r^mx^y^,m3 (a) 

fis /KD^®E]T?fc5„ El 3 (b) it.. f^Sf^niP-^E-i^a.— /W 

<?5Effil2lT'fc<5o 

EI3 (c) ic^xt^iz. ('< 

^^<^i^^iH5{-gaa $ t . t t u«i^® 

J: 5 LTiBfi^n-5. ^(Dmm(D'pfj:< t h~^iz. ^ 

':^ a. — /P*e fc 6 o 

El 3 (a) iZio\^^X. WkW^MXiy:i.^/V2 0(D^W.12si. 1 2 b f±, V 
:t'~ Kl^i^— 1 3m^mW}-r^(OiZ!i'.^ti:mmy<'y Kl 4 a , 

14b. 15a. 1 5h. mz. 
i^Xh^Zt^^‘£^^Xh^o X(Om. LTfi. 

(AIN), =!>' (S i ). K. (S i C). m 

(A1203). (BN) ^tz. m 

mmmik^ti^(Dit. mummtzitxh^x. ^^r^fco-ct. M^ii® 

fc(Dlt. (A1203). (SiNx). 

(S i 02) X=i'—^ >:^^VfziiCOX^^o 
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— Kl 4 a. 14 b. 15 a. 1 5 b >65?f0^ 

$tl^o m3 (a) (b) (CjoV^T. 

1 3;ii5^«^tiTV^;5t'j-tt^^. i— 9-V-r K 1 
Vb 



^fc. ig:>®(c:^SbT. ^g^. -f hy^:t-V (PD) 

(FET). yUyi^-^ 

m^^(DmW)^ffus b'^x. :/yXA. ;‘£<!fc7)^^^p«p^^«cb-C'b^v\ 
LTV'^i^^^;d5fc5o 

m3 (b) (CjoV'T. /b2 0(7)Sfel 2a fi. 

K^?l^^bfcS;KTfc«5o -b-ett. i/— 

:t- Y=' 1 ^ ^ ^ 1 3 ^mmvmm-r^rcib(Dmm''<'y k^. 

>^3.— /b2 1 2a(dii;^. t><?)<lr b-CSHitbfc;(iS^ 

K;55^S$nfcU— ?f>-Y V 

ip^':^^~/i^_t(vi|S:gLTtjS;V\ m«M"ev^^-/KDS;K<!rP^ 

b< {i/b$V'i^— if=^-v y /b<7)S^5J: *9 

b (o j; 5 v^:x— BiTe ^m<Dw^m 

oT. ®i^l:(;iftyc1iS}()S#?4bTV'5o 

^ $ < u-c 'b . s 

c s c /hx^’&m^n^w^m^WiF t 

fi. M. 0. 5mmT'^ofct><^^. mi: 
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X{;ioV''’C{i 0 . 2 mm^ |gj $ 0 . 0 8 mm ^ <t "C^ 

F (Dim-i^iohT. CCfeixfi*. I^ 

MM^M F (Dmt. bV^^IS« 5 2 5 -efcSo 

Sc \(D\k.s fiP'ioSc l/SlT*^^$tl 

DcizX'^Xh^i^^o 

i6ia#^s^i^ < r <jr tc ct <9 . \^f£7!>^ 

X;^)S/J^$^^t)<7)’e{iiaB^'^;^S/J^$ < 

<0. ^<^J: 5^i^«?^^P'=tv?:x>-/i^-t?(iPiJ^'|4tg;6S®T-r'5o 
i^'YX;6So. 2 mm:fti^/.T’C. ;6'0, 0 . 

r :: -c\ V? ^ $ nr V ^ s 

^lpr*>-5 Sc 1 /^_h(ci^B^nrvN6^f^#:(r rrfiix 

Kr$)5) (DmmmGtd t(Dmm^i^^v. 4o^Qd/sci^ 

5 0 0 (mW/mm^) <J^ bV',, 

^{-1^ 1 -/V ^ 2 ^ “/wcDM^tcov ^r 

LV\ ox:xh 

'^Xhl'—'^y^ :t'~ ]<'(DX 5 2 

/i^itc^a-r-S r ,b x\ 1 /K7)^;K®a^/h 

r<D J: 5 ;^- K^^a-r-5-h^(D^ 1 

hZ^'oX^^'i- , T^<DM 2 ZL^/Ua^ 

m m 2 (omn^Mx ^ -/u^dmmx # § 
2 ^ —y^cDmmmm s 2 {c^s# b . ^ 1 (Dmmi^mx- v^ 
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3.— 1 2<DJt^{^0. 

02^81 /S 2^0. 2 5(DM#^i§fci-r <b;5SM^bV\ 
®fs^iP^v^3->-/KDS;K®^S 1 , 2. 

n 1 , m i <Dm 

c 1 /Hcjb'V^T. 

7 0°ct L. 

5 J; 5 (^^ i /i^^H2 

mmi^x$)^ i^—tf ;?^- Ko^i»i*Q 
m=^mm ufco 

0 5 fi. 0 4 ^—'fXiyzL~/]^(Di^I^^^mMX 

X>m^W.tlWtec (W) t. y^:t—F(D^mMQd (mW) 

1 (mm^) (Dit^Q d X S 1 t(D^M^^'Xh<7)Xi> 
6 o Q d/s 1 ;65 2 01^T’Cfc'5=^fi5cT'«?^^®;^;6S4 

T. Qd/Sl;6S, 2 0^Qd/S 1^2 0 0<DM#.^^fc-fJ:5{-«^$tl 
fctcDT'fi. 

/K^S^S 1 <bH2<Diaffi?*^iP^/^— /K7)^J[MlJS^cE^S 2(T>FL}l(D^m 

Sl/S2;550. 2 5 ^m^^mi^X\t.m^mtif)^ A^}7FX 
±<ir/i§(D{;i^bT. Sl/S2y5S^ 0. 02^81/82^0. 2 5 000# 

t om#^^-t t>o-es> < 9.08 ammmti tmn'^ 
Mx>^::L^/v(/)mm sncm'^^tix\^^^±mmm^(Dm^mm(Dm.^xh^ 

Sc 1 Oit<bO00#^:^-f-t>Ol?fc5o 

ro|S0^oia^IBe®i^«^'b^v^/cu— /voUJg^aHco 

v'T. ffti^-r-So 

^mm 
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1 

1 {i® 1 ±i^UfcJ; 

5 {C, u—^y4 :t— Kfi^ 1 

<!0$t3|sl-/5i ^ -5 lx— if ij T±{d^g$fi.ig.^$iJ^$ti/T4o <9 ^ M 1 
M-=e ^ ^ H 2 -/W± 

(-^g H14BJ: tf n 2 ^ — y wo F h^ (C 

2 (Dmm'i^m^':^^'-/i'(Dmmc^mmzBm^ti^ <t 9 ^:l^c^oxv^5o 

5 fins (0^®js^^p^v?3.— yP±}C|^a$tLx — 

i^TV^-5o 

2(DWiM^M^':y=‘-'-/i'^ tizx <0 , Kj^ia 

:: <b (c cfcoT. ifXv^zi.— /i^^fls:(Om»«;^^{gM’t-'5 

®9(i^ ifx-v^^— yWOglf®^;^i“|2lXfe<5o ^S^I 

^b-if^i/;r-/W2 0{c4b'V^T. 

-fr5fcJ6{c. b— K1 i:§r, 

co±(ci^-ti:TV'-5o 

m 9 ;T'- K 1 <7)f^;i»^oT:fe{|iJ{cfe5^;|ttitl5^ 5 n 

<9. — s<og[S 

:Sfc. ^SS'Br^b— ifx-i^3.-y^2 

Ki; X ^ yl^6 {C J;o 

n 1 (Dmwf^n^iy 1 1 1 5 omw < 0 k 1 

Ofd^UT, yWO®#ft*^2 5 OmW 5*0 {;i/^-5 

«t 0 X^tLo 'i yi ' — 

#<f> 1. 6fi&<i:L^ -?:(0,}r #(D^fl;/«niPX-':^;i.— yW0^?f^\t'^{j;i|iSX||fT# xj^ 
$=2. 5X1. 5X1. 0mm tT^fofCo < , g 

b— Ki oia^^{S< LTt>. 

1 <^{S^a®<0®^7iS/jN^ VNfcfe. /Hd 
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ct ^ 1 M 

(C, ^KDWiW^MXiyzj.'-jl^l 1 /ctt'C 35°C(DiaS^^;6S-e#-5<7)-e, H2 

(D jfi^ ^ ^^-r 5 (D fj: mmmxi ^2Vf^x'r\zn:^^:Ltf)^ 

^mmMxi-i^ ^2<Dmm'^Mxi:^^—/i^:d^2^mf^xh^7^>K hD(D-^mum 

^la (c i o T {i. n 2 v^:a. — yu-^— ^{d U fcJ7-i!)^'M^MXl i^'Pf£ 

< x^^m-^hh^io 

iniofi, :^mm(DU'-'if^i;^z2.^/u(Dmm^^x^x^^o 
^-/n 1. ^^^2. :3^xrj^^mm5^^m(Dm2(Dmm'^mxi?a.-/\^ 
3cO±^C^i^LTV^-5o LD /1-3 OTfi. 

1 ^ (DXh':>X ^ ;*c# < 

tf^v^o.— /W^:JoV'i:{i. l/— if 
^4 yi— h^i'^^/i-^=^m4-<D±i,z^^yX^^ ]} T^^r^UT^^$tLTV^/co L 

#{vl^^SoTV^fc„ tt^5l5(D^v?zr— /W^4b'V^T{i. 

^h^itx^x 0 (DX\ ^1^lll:§§c^j!g.S$iJ®{^:jo 

V^Tg 7teo-C</'fCo 

i> ^—/V' 3 0<DXoii^. U'—f'}^4:i-'- K 1 1 <Df|^i® 

1 ^^vxm2(Dmmi^mxz:^=i.—yu3{zmm.^^xt{^^ 

«9. K 1 J; 9 ^^(D 

f^M^X^'Dfc^ fill 

w <t;5sx'#yto lE{c, ^1 /n 1 (^{S)S®(D® 

/KD^;dSii;t 

fi. ^ffi0iJ3(c:^b/cJ; 9^<e1tit{-i~<5c:<btc:J:o-c. <ir ’b{-> 

2 if^v^3.--/^{cit^lfPpp^(^iiJ^^, $ t.{;i{lU'“1f^v^ 

^ —j^(DM'^mm(Dmm^t^^mm.x # /co 

H»d4 
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DWDM 

*pT^i/-if^':^aL-/P{c:oi/N-riJiB^L^c;6S^ ^(D^o 

v'T. ^mmm5^^ytta;fj^^^^—r^tcib<Dy:i- hy-r^— kt^^ot. 

m.mmw(Df&m^^ <o u. m 2 (Dmm'^m^i^^-/i-(D'k 

LT’t>^V\ 

mtii[:(D:^ntmmi.xhMhmmitf£\^\ ip-^, mmm 2 4 iz^Ltci^ 

— yi^id^LT. ^Vy"h'^^ 

T. «9/h$< /io/co ^fc. 

ofco 

*'b^;^7)SA#v^<!rV'5 i iT?. U"'— /WciMLTIft^ 
Lfco FET 

-r MEMs Kf: z t y^^x^^o 

<d^x<d <d m^rn. ^ mw tf n fi\ 

DWDM /^{ci4oV'*TiS?'^g 

fcfci?), . DWDM '^y^^Ms^^y!)^=i'^y< 

^ V\z.fi:'otz.o $ LD cD^^ift;65^:^6^{c:ftt3tb'5<t 9 U'- 

w t =t 9 {-/io/co 



— :i t Ti^x^ 
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is claimed isO 

m 1 i;? ^ -/U7i)^nm $ n ^ n 2 ^ -/w t . 

M 1 V^ rr -/I^{ci8:a $ $ tt ^ 

1 (mm^) t 
bs 

d (mW) 

20^Qd/S1^20 

2. mi(Dmmi^n^':y=-^—/]^t. 

1 (mm^) i: 

b. 

M2(Dmm.^m^i^:^-ji'(DMcmm\mumm^s 2 (mm^) 

0 . 02 ^S 1 /S 2 ^ 0 . 2 

3. MSSII 1 

ntimmmm^^mm^i^t- s c (mm^) ^ l. 

(mm) <i:i-^B#}c:, Sc/ht?^^$ 

5 ^ F ^ 2 5 1 (cfsiccoa^iits^tto 

L T ^i^-r ^xo (ciaa $ n -5 ^ <5 o r . 

c (mm^) t U. 
(mm) Sc/h’C^^^ 

5 ^ F ^ 2 5 2 {-i5«toa^p®i5^ao 

5 . mmrni(Dmm'if^mx':^s:u—/u(Dmm^mtij2<t^mmi(Do-h. tuiss® 
(-^®$ix-CV'-5HufE^^^cD^i}i*Q d;6S5 0%&.±^Lib^, 1 (C 

yu„ 



6 . ntiU^i(Dmmi^mxi;^,i.—/u(Dmm^mtiy2<t^mm<Do-h. 
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d^S5 0%ieJL_h^Ufc^. 



7 . mrn%i(Dmw(^n^^j=^-^i'<DmwLKm^Tht^mm(oo'ib. 

d;as5 o %i^4±?r LA6-5. 

sE^cD'^- ^ — /K 

8. 

my^m 1 {ciE«c ^ tt ^ m.mmwmm t . 

MIBliBfls: i: t L^W-f-S Sfls: ^ U, 



9. 

It^JS 2 {CfSic $ tl ^ <h . 

wmmmw t Huiaa^ii®5^a 

ftulE|gfiflc;6S :t- K-efeS 

1 0. HulS^l 

Sc 1 . mmi$^co^mm^Q dt-r^t^. do^Qd/sci 
^5 0 0 (mW/mm^) -Cfc^, 3 (C|5«cC^?aSi^®5i^ao 
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(Abstract) 

1 (mm^) t L. d (mW) tT^t, 

2o^Qd/si^2oo (Dmm^mfzi-tmmmmmo 
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